Prostaglandins in the sodium excretory response to altered renal arterial pressure in dogs.
Acute variations in renal arterial pressure are associated with corresponding alterations in absolute and fractional sodium excretion even under conditions of highly efficient autoregulation of renal blood flow (RBF) and glomerular filtration rate (GFR). Since prostaglandins recently have been implicated in the regulation of sodium excretion, we investigated the hypothesis that the renal prostaglandin system participates in "pressure natriuresis." Anesthetized sodium-replete dogs were subjected to partial carotid artery constriction to elevate systemic arterial pressure. Under these control conditions, sodium excretion was 103 +/- 18 mueq/min (n = 17) and urinary prostaglandin E2 excretion averaged 4.6 +/- 1.5 ng/min (n = 8). Decreases in renal arterial pressure within the auto-regulatory range reduced sodium excretion (2.1%/mmHg) and prostaglandin E2 excretion (1.7%/mmHg), whereas GFR and RBF were not affected. There was a significant correlation between the changes in sodium and prostaglandin E2 excretion rates (r = 0.932, P less than 0.01). In nine dogs treated with indomethacin, sodium excretion was reduced by 70% while GFR and autoregulatory capability were unaffected. There was a marked attenuation of the effect of changes in arterial pressure on sodium excretion, with this parameter exhibiting changes averaging 0.6%/mmHg (P less than 0.001). These observations suggest that the renal prostaglandin system may exert an important influence on the pressure-natriuresis mechanism.